Nonadrenergic mechanisms of cocaine-induced regional vascular responses in rats.
The pressor response to cocaine is a consequence of mesenteric vasoconstriction and hindquarters vasodilation as a result of activation of alpha 1- and beta-adrenergic receptors, respectively. In the present study, evidence for additional, nonadrenergic effects of cocaine-induced changes in regional blood flow was obtained using pulsed Doppler flowmetry in conscious rats. Cocaine produced dose-dependent initial peaks (within 1 min) in mean arterial pressure concomitant with an increase in hindquarters and mesenteric vascular resistance. The sustained, modest pressor response was associated with hindquarters vasodilation and bradycardia. The cocaine-induced vasodilation was enhanced by pretreatment with indomethacin (5 mg/kg), prevented by ibuprofen (12.5 mg/kg) or 3-amino-1-[m-(trifluoromethyl)-phenyl]-2-pyrazoline (BW755C, 10.5 mg/kg) pretreatment, and unaffected by meclofenamate administration (2.5 mg/kg). Equipotent local anesthetic doses of procaine produced equivalent hindquarters vasodilator responses and more modest pressor responses. Dial-urethane anesthesia did not affect hindquarters vasodilation in response to cocaine or procaine but did reduce the mesenteric vasoconstrictor and pressor responses. These data demonstrate that the cocaine-induced hindquarters vasodilation is not mediated solely by beta-adrenergic receptors but is also dependent upon eicosanoids. Furthermore, the cocaine-induced vasodilation may be due, in part, to a direct local anesthetic effect but is not dependent upon a locomotor or behavioral stress induced increase in blood flow.